INTRODUCTION
It has been widely argued that macroeconomic announcements influence the behavior of financial assets, while feedback effects from the markets to the economy have also been documented in the literature. A significant body of evidence has established that macroeconomic news generally affects stock returns (see, for instance, McConnell & Muscarella, 1985 ; Blose & Shieh, 1997; Vogt, 1997). Developments in the economic landscape have implications for investors in so far, as they directly affect stock prices especially when these deviate from market expectations (Medovikov, 2016) . Studies in this area primarily focus on the effects of macroeconomic announcements on stock indices. It was not until recently that studies have started exploring their effects on portfolio returns. We have opted to use portfolios constructed on the basis of operating profitability and investment, an area that remains relatively novel and under-researched. The choice of this type of portfolios is driven by the investors' preferences given the prominent role of profitability and investment as means of sustainable growth for US companies. In this context, sustainable growth is perceived as a proxy leading indicator of a company's health.
Investment Management and Financial Innovations, Volume 15, Issue 1, 2018 In our endeavor to explore the reaction of returns to macroeconomic announcements, we use 25 crosssorted portfolios and several key macroeconomic indicators over the period April 1998 to May 2017 for the US market. Our analysis provides a framework that links companies' specific characteristics with the macroeconomic ones. In particular, we purport to identify the nature of macroeconomic announcements that significantly affect stock returns on release data in the chosen portfolios. At the same time, we uncover the response of portfolios formed by companies that exhibit lower profitability or investment versus higher profitability or investment levels. In this direction, by establishing the key macroeconomic variables that portfolio managers should monitor, it will enable them to make informed decisions that contribute meaningfully to the portfolio allocation process.
The rest of the paper is organized as follows. Section 1 provides a concise overview of the literature, while section 2 presents the data followed by the description of the methodological framework utilized in section 3. Section 4 discusses the empirical findings whilst last section provides some concluding remarks.
LITERATURE REVIEW
The implementation of the capital asset pricing model (CAPM) presented by Sharpe (1964) prompted the development of the arbitrage pricing theory (APT) by Ross (1976) , which explains the expected return on a portfolio with respect to a set of factors capturing systematic risk. By using this model to explore the relationship between US stock market returns and various macroeconomic variables, Chen et al. (1986) find that industrial production, changes in risk premium and twists in the yield curve were significant in explaining stock returns.
Given that a large strand of literature focuses on size, book-to-market and momentum factors, we have opted to focus on the equally relevant operating profitability and investment factors. Our approach is justified by Titman et al. (2004) who claim that investment expenditure can be viewed favorably for several reasons, causing increases in stock returns. For instance, a higher investment level may signal a company's confidence in the economy, as well as the market's confidence in the company itself. In addition, several authors conclude that investment announcements generally pose a significant and positive effect on stock returns (see McConnell & Muscarella, 1985 ; Blose & Shieh, 1997; Vogt, 1997). Certainly, there are downfalls associated with these theories. For instance, higher investment expenditure during periods of 'high' stock prices may not reflect the market views (Titman et al., 2004) . At the same time, there could be cases where increased investment may have a negative effect on stock returns.
Undoubtedly, there is a link, as well as feedback effects between profitability and investment. Typically, low profits adversely affect business activity which in turn depresses investment leading to weakening output growth (Chan- Lee & Sutch, 1985) . Among the studies linking profitability and stock returns, Haugen and Baker (1996) find that profitable firms tend to present faster growth potential. Yet, this relationship lasts until competitive market entry reduces profits towards equilibrium. Fama and French (2008) established a positive trend between profitability and average returns, whilst in a more recent study, Fama and French (2015) suggest that higher expected earnings are associated with higher expected returns. In so far as macroeconomic variables impact increases the returns, Fama (1981) concluded that real stock returns are positively related to investment, real rate of return on capital, money supply, GNP and industrial production. In the same spirit, Geske and Roll (1983) show that industrial production has a positive relationship with stock returns. Moreover, by analyzing the daily reaction of stocks to the unexpected component of announcements on the money stock, the CPI, the unemployment rate, industrial production, and the Fed's discount rate, Pearce and Roley (1985) found that surprises have a significantly negative effect on stock prices. Amongst the studies that employ multifactor models and announcements, Gosnell and Nejadmalayeri (2010) attest that portfolio returns are significantly affected by inflation, non-farm payrolls, personal income, and consumption. Cenesizoglu (2008) suggests that the stock market reacts asymmetrically to the unanticipated news. In a later study, Cenesizoglu (2011) found that the employees on non-farm payrolls is the most significant factor in explaining returns, whilst portfolios react differently to employment news, especially during expansions. In a comprehensive study that investigates how the issuance of new economic data influences asset prices in the stock, bond and foreign exchange markets, Bartolini et al. (2008) conclude that only a few announcements -the non-farm payroll numbers, the GDP advance release and a private sector manufacturing report -have significant and persistent effects, while most of other data releases examined by the authors generate only transitory or erratic responses. In a more recent study, Medovikov (2016) finds that the impact of economic news on equity returns is non-linear and asymmetric, while the 1 In the world CAPM, world market risk is considered the single source of systematic risk underlying asset returns and investors earn a positive premium for exposure to this source of risk (see Solnik, 1974; Grauer et al., 1976 
DATASET AND TRANSFORMATIONS
The dataset which is sourced from Kenneth French's database 2 comprises daily returns for 25 value-weighted portfolios formed on operating profitability and investment. The companies' stocks in these portfolios are traded on the NYSE, AMEX and NASDAQ. The total sample includes 120,000 observations, as it focuses on the period from April 30, 1998 to May 31, 2017. Table 1 in Appendix presents the macroeconomic variables used, the data sources along with the summary statistics.
The business cycle or economic growth is proxied by three different measures: Gross Domestic Product (GDP), the Institute for Supply Management's index (ISM) for the non-manufacturing sector and industrial production. Future GDP growth should affect equity returns (Vassalou, 2003) , while an increasing ISM index or industrial production should positively correlate with the stock market. Overall, the factors considered that reflect real economic activity can alter expectations on the future path of the economy. In general, more positive than expected news, so-called surprises, could lead to rising stock prices.
Labor market conditions are proxied by the unemployment rate, the employees on non-farm payrolls and initial jobless claims. In general, stock prices respond to news on the labor market (Andersen & Bollerslev, 1998 σ is constant for each macroeconomic factor and coefficients are estimated by regressing the returns on the standardized surprise, the standardisation does not affect the statistical significance or the fit of the regression (Hussain, 2011).
As shown in Table 1 , the mean for most standardized variables is close to zero thereby confirming unbiasedness in Money Market Services International (MMS) forecasts. We also use a -test t to test whether the means of the standardized announcements are significantly different from zero at the 5% significance level. As only 3 All variables used in our study contain scheduled announcements only. This is because unscheduled announcements may contain a different type of surprise (Basistha & Kurov, 2008) . It should be mentioned that the number of observations is not equal to the number of announcements within the time frame considered due to some announcements without survey expectations. Such announcements have been excluded from our sample. 4
The summary statistics of the portfolios used is not presented in this paper for space considerations. These results are available upon request.
two of the macroeconomic announcements were found to have means different from zero, we conclude that the macroeconomic forecasts are unbiased (Flannery & Protopapadakis, 2002).
In general, the mean and standard deviation of returns are higher on announcement days than on non-announcements days 4 . Especially, on days with a larger number of announcements, the average returns tend to be much higher, while the volatility is lower. In the announcement days, the higher investment portfolios tend to present lower average returns. The same applies to non-announcement days, although the trend is somewhat less obvious. Furthermore, higher profitability portfolios tend to present lower average returns on announcement days, while the opposite holds for non-announcement days. Although the trend is less visible in investment portfolios, it appears that higher investment portfolios present higher volatility in both the announcement and non-announcement days. In contrast, higher operating profitability portfolios present lower volatility in both the announcement and non-announcement days.
METHODOLOGICAL APPROACH
In our analysis of the stock returns reaction to the macroeconomic news over the sampling period, we initially estimate an OLS regression with Newey-West (1987) standard errors to account for heteroscedasticity and autocorrelation issues. This setting is similar to Basistha and Kurov (2008) . Also, we include a dummy component in line with Cenesizoglu (2011) . The model specification is as follows: The adoption of three estimation methodologies serves as a robustness check given the presence of outliers in the data. Potential endogeneity issues can cause significant bias within the empirical estimation, which is common in related studies. Nonetheless, the results of the Durbin-WuHausman test suggest that the null hypothesis that each variable is exogenous cannot be rejected at 5% level. Furthermore, the Variance Inflation Factor (VIF) test indicates that multicollinearity is not a concern.
ESTIMATION RESULTS
The results of the three different estimation methodologies used are presented in Appendix (Tables 2, 3 and 4).
Based on the results obtained using the OLS estimation shown in Table 2 , it follows that announcements on the macroeconomic variables ISM nonmanufacturing index, employees on non-farm payrolls, retail sales, personal consumption expen-
5
If the announcement day dummy variable, , kt I is identical for multiple variables, we drop the variable in order to avoid multicollinearity.
This, however, is not the case in our data. 6
The OLS estimation is sensitive to outliers, while the MM estimation maintains its robustness in the presence of outliers. A prerequisite for the efficiency of MM estimation is the normal distribution of errors. The results of the diagnostic checks suggest that the error terms are normally distributed.
diture and initial jobless claims have a significant effect in explaining the reaction of returns of the portfolios used. More specifically, the employees on non-farm payrolls appear to be the most important variable in explaining returns, as it retains its significance across all portfolios. The trade balance was found to be less significant in the sense that in 11 out of the 25 portfolios it causes a positive reaction to returns.
An increase in the ISM non-manufacturing index was found to have a positive impact on stock returns with the reaction decreasing with higher profitability portfolios. No substantial trend was found in relation to the investment portfolios. An increase in employees on non-farm payrolls was found to have a negative effect on returns. Yet, no trend was found for either the operating profitability or investment portfolios.
Retail sales had a positive effect on returns showing no real trend across both categories of portfolios. Personal consumption expenditure also had a positive reaction to returns showing a negative trend across both portfolios. Therefore, larger reactions were caused by companies in the lower profitability and investment portfolios. Lastly, initial jobless claims had a negative effect on returns. A positive trend can be identified when looking at median values for operating profit portfolios. Therefore, a larger negative reaction was observed from the smallest profitability portfolios. As for the investment portfolios, no real trend was found in relation to the magnitude of the reaction.
The explanatory power of our estimations ranges from 0.8% to 1.2% across all portfolios. This shows a low explanatory power, but is in line with previous studies (see Cenesizoglu, 2008 ).
The results of the SUR regressions as displayed in Table 3 suggest that all coefficients are close to those estimated by OLS, although the significance of few variables has changed across portfolios. For instance, the significance of the ISM non-manufacturing index changed for seven out of the 25 portfolios. Moreover, trade balance, employees on non-farm payrolls and retail sales have changed for 9, 8 and 14 portfolios, respectively. Personal consumption expenditure and initial jobless claims have changes in 14 and 8 portfolios, respectively. More specifically, both variables have an increase in statistical significant causing nine portfolios to become significant for personal consumption expenditure and two for initial jobless claims.
Notably, employees on non-farm payrolls, although presents a drop in significance, it still maintains its significance across all portfolios under the SUR estimation. The trade balance also becomes statistically insignificant in the majority of portfolios, while personal consumption expenditure becomes significant for fifteen portfolios suggesting its importance in explaining the reaction of returns.
According to the MM estimation in Table 4 , the personal consumption expenditure becomes insignificant across portfolios. Although the employees on non-farm payroll drops insignificance across several portfolios, the majority of portfolios remain consistent, thus confirming the importance of this variable. In general, both proxies for labor conditions (employees on the non-farm payroll, initial jobless claims) retain their significance in explaining portfolios' returns. ). Nonetheless, most of the aforementioned studies report a significant effect of inflation on returns, while in our estimations, both proxies for inflation were found to be insignificant, which is in line with Harju and Hussain (2009). This divergence could be attributed to different time periods, data frequency, or the estimation methods employed in these studies. Another plausible explanation relates to the potential interaction of other variables considered in our study with inflation in the sense that the impact of inflation is already captured by variables with a higher frequency of announcements.
As for the effect of employees on non-farm payrolls, our results are consistent with a number of studies, namely Andersenet et al. Our findings suggest that retail sales produce a positive and significant reaction on returns, which is akin to Harju and Hussain (2009). However, Flannery and Protopapadakis (2002), and Cenesizoglu (2011) found retail sales to be statistically insignificant. The different results could be attributed to the fact that our portfolios may well contain a larger number of cyclical stocks relative to other studies.
It is worth noting that the majority of studies referred to in this paper do not focus on announcement effects on portfolio returns. Although several authors investigate announcement surprises, their portfolios were formed on either size and book-to-market value or momentum returns (Gosnell & Nejadmalayeri, 2010; Cenesizoglu, 2011; Bergbrant & Kelly, 2016). The notable variation in our results might be ascribed to the nature of our portfolios, i.e., they are formed on operating profitability and investment.
In view of the preceding analysis, four key channels of new information on the relationship between portfolio returns and macroeconomic announcements emerge:
a. Positive surprises in the announcements for the ISM non-manufacturing index, which signal stronger than expected expectations about the economy do reflect on stock prices possibly through the corporate performance channel, i.e., earnings, cash flows, the required . In line with Boydet et al. (2005), during expansionary periods, a positive surprise in the employment rate can cause expectations for rising interest rates which trigger a negative reaction of stock prices. Although it also leads to a rise in growth expectations, which instead should cause a positive effect on stock prices, according to Boyd et al. (2005), the interest rate effect dominates the growth rate during expansionary phases. In addition, based on NBER recession dates, around 86.1% of the daily observations of returns in our study were taken during expansionary phases. At the same time, the initial jobless claims outline a weakening economy as reflected in decreasing returns.
c. Retail sales are found to have a positive impact on returns, in line with our expectations. Retail sales reflect spending trends; higher retail sales suggest an increasing demand for consumer goods. Increasing demand can boost companies' future earnings, hence causing stock prices to rise. Personal consumption expenditure was also found to have a positive impact on returns.
d. The trend analysis performed in the portfolios used in the study 8 did not indicate any real trends in employees on non-farm payrolls and retail sales. Therefore, it seems that all crosssorted portfolios are equally volatile to these announcements. The practical implication is that, regardless of how a portfolio is constructed, a portfolio manager should hedge against volatility from unanticipated announcements on employees on non-farm payroll and retail sales. On the other hand, the ISM non-manufacturing index, personal consumption expenditure, and initial jobless claims contained trends suggesting that the aggregate stocks return within the different portfolios reacted in different ways to surprises on announcements.
In general, higher profitability portfolios were found to react differently relative to lower profitability ones. In practical terms, portfolio managers wishing to minimize the short-term volatility in returns stemming from announcements should prefer portfolios comprising of companies with higher operating profitability levels.
Personal consumption expenditure was one of the few variables that exhibited a trend across investment portfolios. It appears that companies with lower investment levels tend to have a larger return reaction. Thus, a portfolio manager can par- tially hedge the risk arising from announcements on personal consumption by constructing portfolios with high investment companies. While there are studies which suggest that lower investment levels are associated with higher returns, these mostly focus on the magnitude of future returns and not the volatility of returns 9 .
On the whole, our results suggest that by constructing portfolios based on companies with higher operating profitability and investment levels, there is potential to minimize the volatility risk against announcements regarding the ISM non-manufacturing index, personal consumption expenditure, and initial jobless claims. However, employees on non-farm payrolls and retail sales have a uniform reaction across all portfolios with no meaningful trend, hence, with a potential to minimize volatility for these two announcements in operating profitability and investment portfolios.
CONCLUSION
This study explores the reaction of returns to macroeconomic announcements across 25 portfolios formed on operating profitability and investment which constitutes a novel aspect. To the best of our knowledge, such study has not been done before. The practical implication of our results for investors in the US market relates to the significant influence that certain variables such as the ISM non-manufacturing index, employees on non-farm payrolls, retail sales, personal consumption expenditure and initial jobless claims exert to portfolio returns. Furthermore, the ISM non-manufacturing index, personal consumption expenditure, and initial jobless claims are found to shape certain trends across different portfolios. Therefore, by constructing portfolios with companies that present higher operating profitability and investment levels, an investor can potentially reduce the volatility risk arising from announcements on the ISM non-manufacturing index, personal consumption expenditure, and initial jobless claims.
An implicit assumption in our research is that the US market is weakly efficient. If this is not the case, then the expected part of an announcement will also have an impact on stock returns. Hence, testing both the expected and unexpected component of an announcement may have provided us with a greater insight into whether the US market is weakly efficient and therefore more conclusive results on return reactions.
Although our results suggest that macroeconomic announcements affect value-weighted portfolios formed on profitability and investment, they explain a relatively small part of the total variability. Yet, the latter is evident in the related literature (see, for instance, Bergbrant & Kelly, 2016). In addition, our analysis considers only the target surprise, leaving the path surprise as a future research avenue, although, as highlighted by Gilbert et al. (2015) , the price response to a particular type of announcement cannot be analyzed in isolation. (*) denotes significance at the 10% level; (**) denotes significance at the 5% level; (***) denotes significance at the 1% level. 2. ith OP denotes the ith portfolio formed on operating profitability. ith(I) denotes the ith portfolio formed on investment. Notes: 1. The table displays the coefficients for all macroeconomic announcements using the SUR estimation. The standard error is presented in parentheses. (*) denotes significance at the 10% level; (**) denotes significance at the 5% level; (***) denotes significance at the 1% level. 2. ith OP denotes the ith portfolio formed on operating profitability ith(I) denotes the ith portfolio formed on investment. 
